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Abstract
This chapter focuses on interest as a cognitive and affective motivational variable that develops and can 
be supported to develop. It provides an explanation of Midi and Renninger’s (2006; Renninger & Midi,
2016) four-phase model of interest development and its relation to other approaches to interest, 
including interest conceptualized as an emotion, experience, task features, value, or vocational interest, 
and considers issues pertaining to the identification and measurement of interest as a variable that 
develops. Following this, the chapter reviews research that tracks interest over time as well as studies 
that focus on earlier and/or later phases of interest, with particular attention to (a) the triggering of 
interest in both earlier and later phases of interest, (b) maintaining interest once it has been triggered, 
(c) fluctuations in interest, and (d) shifts between phases in the development of interest. Two studies
of interest development are reviewed in depth and their complementarities are described to illustrate
how consideration of study complementarity can provide validation and insight about interest
development. Finally, a Punnett square is used to demonstrate how it can enable the identification of
relations among a learner’s phase of interest, the achievement demands of the learning environment,
and metacognitive awareness, in addition to suggesting next steps for the study of interest development.
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Interest and Its Development, Revisited
Interest is powerful. Its presence has been repeatedly 
! demonstrated to benefit learning—it promotes
f attention, goal setting, and strategy use, and it is also
[ malleable.* Moreover, interest may be supported to
; develop at any age, whether a person is in or out of
/ school. In this chapter, we review research that
• contributes to understanding interest as a cognitive
and affective motivational variable that both
‘ This chapter is an updated and revised version of our 2012 
chapter, written for the first edition of the Oiiford Handbook of 
Motivation. We draw on and extend points discussed in 
Renninger and Midi’s (2016) volume. The Power of Interest 
for Motivation and Engagement. Whereas that volume provides 
detail about interest, its development, and implications for 
research and practice, here we focus on issues and open 
questions central to further clarifying present understanding of 
interest development.
develops and can be supported to develop. The 
chapter centers on aspects of development that are 
not yet well understood—the conditions that sup­
port the development and deepening of interest 
and their implications for both theory and practice. 
We begin with an analysis of an excerpt from Helen 
Kellers autobiography. The Story of My Life (Keller, 
1903). Helen’s case, as it is presented in her autobi­
ography, can illustrate critical aspects in the devel­
opment of interest, starting with the initial tri^ering 
of interest through to the point where she asks 
questions, reflects on them, and voluntarily and 
independently follows through to seek answers and 
feedback.
Helen Keller was the first blind person to receive 
a bachelor’s degree. She became a world-famous 
aaivist, wrote books about her experience and beliefs, 
and is now widely considered one of the most
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inspirational people of the 20th century. Through 
the support of her tutor, Anne Sullivan, Helen 
“discovered” language, communication, and society. 
Helens interest development is paraphrased briefly 
below:
Rendered both deaf and blind at a young age, Helen 
stumbled around like a feral animal for many years. 
The adults around her were unable to reach or tame 
her, pitying her and letting her do anything she 
wanted. When Anne Sullivan, a young and 
financially strapped tutor, was hired to help Helen, 
she found a bright but horribly spoiled 7-year-old 
girl who was unable to see the implications of her 
own behavior and its effect on other people. Anne 
did not approve of the way that Helen grabbed food 
fi’om various peoples dinner plates and broke things 
during temper tantrums. Anne disciplined, and 
Helen fought back both physically and with pranks. 
Anne recognized that Helen was bright and decided 
to teach her how to finger spell, thinking that this 
might help her to communicate with others. Anne 
would put an object in one of Helen s hands, and in 
the other quickly spell the name for the object. Even 
though Helen could imitate well, she did not 
understand what Anne was trying to teach her. Her 
patience ran out quickly, and the lessons would end 
in tears and yelling.
Everything changed one day when Anne pumped 
water into Helens hands and spelled “water.” The 
event appeared to trigger Helen to make a 
connection between the fluttering movement in her 
hand and the cold liquid spilling over her skin. 
Suddenly, Helen realized what Anne had been trying 
to show her as she had doggedly spelled word after 
word into her hand all those weeks. From then on, 
Anne could hardly keep up with Helen, who dragged 
her around demanding a word for everything she 
encountered, everything that had been there before.
Anne’s efibrts to help Helen make connections 
between signs and what they represent could he de­
scribed as potential triggers for interest. We do not 
know why or how the trigger of the water served as 
a catalyst. In fact, Helen thought at first that it was 
some kind of game. It seems likely that many factors 
contributed to her revelation.
We know, however, that a few elements of Helen’s 
story are particularly important to the description 
and understanding of interest development. First, 
the development of her interest involved seemingly 
repetitive and inefiective external support before she
made a connection between the finger spelling and 
the water and then engaged the challenge of revisit­
ing the prior lessons that had been so frustrating to 
her. She did not simply decide to be Interested in 
communication. Rather, it seems that she needed 
to encounter the connection to communicate, and 
it was the connection that triggered her eventual 
Interest in communication more generally.
Second, Helen was not aware that she was devel­
oping an interest as her tutor worked with her. The 
potential triggers of finger spelling did not “take” 
until the incident with the water. Even at that point, 
it is not clear that she would have described finger 
spelling, or communication more generally, as 
something in which she was personally invested and 
that would hold her interest. However, her knowl­
edge and valuing of the possibility of communicat­
ing using finger spelling were increasing.
Third, Helen’s interest developed in a context 
where her strengths and needs were accounted for 
and she was not being graded or assessed: Anne 
worked with her so that she would understand and 
he able to think and explore. Once her interest 
began to develop, Helen was extremely successful by 
any number of measures.
Fourth, Helen’s interest continued to develop 
because, once she made the connection between 
finger spelling and communicating, she then wanted 
to seek information. This led her to continue to 
stretch her own understanding.
Fifth, once she began seeking information, Helen 
began to self-regulate and to explore and seize oppor­
tunities to learn—opportunities that were ostensibly 
present before, but that she may not have been able 
to recognize without external support.
It appears that it was not until Helen made a con­
nection between finger spelling and communication 
that she began to pose her own questions, seek an­
swers, and reflect—a point when her interest in com­
munication was clearly developing. As Helen’s case 
reveals, the development of interest has phases that 
precede what to the outside observer might be readily 
identified as interest. In fact, her interest continues to 
develop beyond the phase that is detailed here.
Defining Interest and Interest 
Development
Interest refers both to the psychological state of learn­
ers during their engagement with particular content 
(e.g., communication, mathematics, basketball) 
and to their motivation to continue to reengage 
that content over time. First, we summarize the
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development of interest through four phases, as 
described in the four-phase model of interest devel­
opment (see Table 12.1; Hidi & Renninger, 2006; 
see also Renninger & Hidi, 2016). To provide a con­
text for understanding a developmental approach, 
■we present an overview of other approaches to the
study of interest. In later sections of this chapter, we
review smdies in which interest is examined ovet time
as well as studies that have focused on earlier and/or
later phases in the process of interest development,
discuss validation and insight about interest devel­
opment based on the complementarity of two studies,
and describe issues central to next steps in under­
standing the development of interest.
The Four-Phase Model of Interest 
Development
The four-phase model of interest development 
(Hidi & Renninger, 2006; Renninger & Hidi, 2016) 
identifies four phases in the development of inter­
est: tri^ered situational, maintained situational, 
emerging individual, and well-developed individual 
interest. As described in Table 12.1, the four phases 
of interest are sequential and discrete, but as Hidi 
and Renninger (2006) also noted, they are phases 
rather than stages because the length and character 
of a given phase may vary among individuals based 
on experience and temperament, among other fac­
tors. The first phase in the development of interest is 
conceptualized as being initiated by a triggered situ­
ational interest. If sustained, this first phase evolves 
into the second phase, maintained situational inter­
est. The third phase of interest, emerging individual 
interest, may develop out of the second phase and 
may then lead to the fourth phase, a well-developed 
individual interest.
Helens experience with finger signing provides 
an illustration of triggered and eventually maintained 
situational interest that evolved almost immediately 
into an emerging individual interest. Helen’s interest 
was apparently triggered by the juxtaposition of the 
water and the finger signing, which represented the 
presence of a new concept: communication. Her 
interest for communicating using finger spelling was 
maintained following the triggering provided by the 
water, and although she first engaged in communi­
cation as a game, it began to take on meaning for 
her. It also led her to ask questions because she 
wanted to understand, marking a shift in her phase 
of interest. Based on what Helen tells us in her 
autobiography, she appears to have transitioned 
through the phase of maintained situational interest
almost immediately, possibly because she had Anne 
to instantly respond and work with her to find 
answers to the curiosity questions she posed. As het 
autobiography also indicates, Helen continued to 
want to ask questions that allowed her to develop her 
knowledge. Her emerging individual interest rapidly 
developed into a well-developed individual interest.
The example of Helen demonstrates that once 
interest is triggered, it can be maintained and then 
progress as individual interest. Helen’s interactions 
with others were critical; this is a characteristic of 
interest development that is now well established 
(e.g., Barron, 2006; Bergin, 2016; Nolen, 2007; 
Pasupathi & Rich, 2005; Thoman, Sansone, & 
Pasupathi, 2007). At first, these interactions could 
be characterized as supporting the generation of 
interest (e.g., Mitchell, 1993; Palmer, 2004, 2009). 
Later, they involved the provision of information that 
led her to continue to stretch, engage, and explore 
the content of her interest (see Renninger, 2010) or 
to self-generate interest (Sansone, Weir, Harpster, & 
Morgan, 1992; Sansone, Wiebe, & Morgan, 1999).
Studies of interest development can be focused 
on earlier (less developed) or later (more developed) 
phases of interest and named situational and individ­
ual interest, respectively. In such cases, situational 
interest is often used to describe the triggering of a 
response to particular content, activities, or events 
in the moment that may hold over time (Hidi & 
Baird, 1986; Mitchell, 1993), and individual interest 
as an increasingly consolidated base of discourse, or 
disciplinary, knowledge, and coordinated value for 
content (Renninger, 1990, 2000). However, as 
Renninger and Hidi (2016) explained, research now 
demonstrates that situational interest is triggered in 
both earlier and later phases of interest (e.g.. 
Crouch, Wisittanawat, Cai, & Renninger, 2018; 
Durik & Harackiewicz, 2007). Situational interest 
may develop into individual interest, and situational 
interest may occur simultaneously with individual 
interest. In proposing the four-phase model, Hidi 
and Renninger (2006) suggested that findings from 
studies of situational and individual interest were 
complementary and could be used to map the 
development of interest, beginning with forms of 
initial triggering that might be sustained to the 
relatively enduring predisposition to return to par­
ticular classes of content over time. As they pointed 
out, interest development is propelled by the devel­
opment of knowledge and coordinated valuing, which 
may be promoted through interactions with others, 
such as teachers, peers, parents, or museum personnel.
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Table 12.1 Ihe Four Phases of Interest Development (Midi & Renninger, 2006): Definitions and Learner Characteristics
Phases of interest development













Definition • Psychological state resulting from • Psychological state that involves • Psychological state and the bcginnii^ • Psychological state and a relatively
short-term changes in cognitive focused attention to a particular of relatively enduring predisposition enduring predisposition to reengage
and affective processii^ associated
with a particular class of content
class of content that reoccurs
and/or persists over time
to seek reengagement ■with a particular
class of content over time
a particular class of content over time
Learner • Attends to content, if only • Reengages content that previously • Is likely to independendy reengage • Independendy reengages content
characteristics fleetingly trl^ered attention content • Has both stored knowledge and value
• May or may not be reflectively • Is developing knowledge of content • Has both stored knowledge and • Is reflective about the content
aware of the experience • Is developing a sense of the stored value • Is likely to recognize others’
• May need support to engage from contents value • Is reflective about the content contributions to the discipline
others and through instructional • Is likely to be able to be supported • Is focused on his or her own • Self-regulates easily to reffame
design by others to find connections to questions questions and seek answers
• May experience either positive content based on existing skills, • Has positive feelings • Has positive feelings
or negative feelings knowledge, and/or prior experience • May not persevere when confronted • Can persevere through frustration
• May not prersevere when with • Is likely to have positive feelings with difficulty and challenge to meet goals
confronted ■with difficulty
• May simply want to be told
what to do
• May not persevere when with
confronted with difficulty
• May want to be told what to do
• May not want feedback fi-om others • Appreciates and may actively seek
feedback
From The I^ower of Interest for Motivation and Engagement by K. A. Reiminger & S. E. Hidi, 2016, Table 1.2, p. 13. Copyright by Taylor and Francis, reprinted with permission.
and the tools that they have created (e.g., books, tasks, 
software, exhibits; Renninger & Hidi, 2016, 2019).
Empirical support for the four-phase model has 
been provided by studies conducted across a wide 
range of domains and contexts, with learners who 
vary in age (e.g., Harackiewicz, Durik, Barron, 
Linnenbrink, &Tauer, 2008; Lipstein & Renninger, 
2007; Michaelis & Nathan, 2015; Wang & Adesope, 
2016). Furthermore, developments in affective neu­
roscience indicate that the triggering of interest is 
associated with activation of the reward circuitry in 
the brain (e.g., Gottlieb, Oudeyer, Lopes, & Baranes, 
2013; Panksepp, 1998; see discussion in Renninger & 
Hidi, 2016). In other words, all persons are hardwired 
to develop interest, and interest in any content may 
be supported to develop.
However, the research also indicates that whether 
interest, once triggered, is supported to develop 
depends on whether the task leads learners to find 
meaning in it, enabling them to make connection 
to their knowledge and value for the content. Some 
examples include the meaning Helen found in 
finger signing, meaning that students may be 
encouraged to identify for themselves in a course 
they are taking (Hulleman, Durik, Schweigert, & 
Harackiewicz, 2008; Hulleman & Harackiewicz, 
2009), or meaning that emerges when learners are 
allowed or take charge of shaping class activities 
(Cobb & Hodge, 2004; Meyer & Turner, 2002).
The match between the strengths and needs of the 
learner and available support, described by Eccles 
and Midgley (1989) as the stage fit of the environ­
ment (see also Bronfenbrenner & Ceci’s, 1994, 
discussion of the bioecological model), is critical to 
the development of interest. When support from 
the learning environment is lacking (or perceived to 
be lacking), interest can fall off, go dormant, or dis­
appear altogether (Bergin, 1999). Renninger (2000), 
for example, described the case of a talented chess 
player who ceased playing chess because there was 
no one to challenge him. Renninger and Lipstein 
(2006; see also Renninger & Hidi, 2019) also 
reported that interest may decline when students 
do not perceive opportunities to connect to the 
work they are doing and/or feel that their ideas are 
respected and heard. Their findings are consistent 
with those of Kunter, Baumert, and Koller (2007), 
who found that within the same classroom there 
were students whose interest would develop and 
students whose interest would decrease. Kunter 
et al. observed that the development of interest is 
likely to be more related to students’ personal expe­
rience of the classroom—for example, whether they
feel they understand what is expected of them and 
have a teacher who is responsive and provides sup­
port for autonomy (see related discussions in Frenzel, 
Goetz, Pekrun, & Watt, 2010; Renninger, Kensey, 
Stevens, & Lehman, 2015; Tsai, Kunter, Liidtke, 
Trautwein, & Ryan, 2008). The stage fit of the person 
to the environment has been described as supporting 
feelings about the worth (the value, task interest, 
utility, cost) of continued engagement (e.g., Wigfield, 
Eccles, Schiefele, Roeser, & Davis-Kean, 2006). 
Whether a person is able to make an independent 
decision to reengage has also been found to affect the 
relation between the affective and cognitive compo­
nents of interest, a relation that affects the experience 
ofinterest (Ainley, 2007; Sansone & Thoman, 2005a, 
2005b) as well as the likelihood that Interest will 
develop and deepen (Renninger, 2000).
Although learners at all ages with varying expe­
riences may develop new interests at any time, age 
also affects how and whether interest is likely to 
develop. Undergraduates, for example, may be able 
to self-generate ways in which to sustain interest in 
view of a task that they find boring by finding some 
reason that the task could be beneficial to them 
(e.g., Sansone et al., 1992). This capacity is related 
to their awareness of how they are thinking and 
learning in the situation (a boring task that needs to 
be completed, the need to pass a course that they are 
taking), their metacognitive awareness, and their 
ability to generate strategies to address it. Conversely, 
younger children find ways to continue to engage 
only if tasks are already of interest, although they 
also may be more open than older learners to trying 
to learn new topics or participate in new activities 
(Renninger, Sansone, & Smith, 2004). At about 8 
to 10 years of age, they begin comparing their own 
capacities to those of others and then need a differ­
ent form of support to persevere on tasks they have 
not yet tried or tasks they are aware others already 
do at a much more advanced level then they do 
(Renninger, 2009).
Conceptualizations of Interest Not 
Specifically Focused on Development
Understanding how interest can be supported to 
develop is of particular concern to those who support 
others to learn, whether in or outside the school 
context. However, the conceptualization of interest 
as a cognitive and affective motivational variable that 
develops is only one of the ways in which interest is 
defined and studied (see extended discussion in 
Renninger & Hidi, 2011). Krapp (2002, 2007), for 
example, describes interest development as a process
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of developing one’s identity. Other conceptualizations 
of interest reflect a range of research questions and, as 
a result, address different aspects of the way in which 
a person engages (or does not engage) with content to 
be learned. These perspectives contribute to under­
standing interest and its relation to learning, but may 
not address the development of interest per se. That 
said, however, each is a conceptualization on which 
the understanding of interest development builds.
Detailed considerations of interest can be 
described as focusing on emotion (e.g., Ainley, 2007; 
Ainley & Ainley, 2011; Ainley & Hidi, 2014; 
Moeller, Dietrich, Eccles, & Schneider, 2017; 
Silvia, 2006), task features and environment (e.g., 
Mayet, 2005; Sansone & Thoman, 2005a, 2005b; 
Sansone, Thoman, & Fraughton, 2015), value 
(e.g., Eccles, Fredricks, & Epstein, 2015; Schiefele, 
2009; Wigfield et ah, 2006), and vocational inter­
est (e.g., Alexander, Johnson, Leibham, & Kelley, 
2008; Holland, 1997; Lent, Brown, & Hackett, 
1994; Rounds & Su, 2014). Conceptualizations of 
Interest that focus on emotion are often concerned 
with the state of interest, rather than with interest 
as both a state and a predisposition to reengage 
particular content over time. Researchets have 
determined, for example, that mood, disposition, and 
situation combine to influence students’ affective 
reactions to tasks (Ainley & Patrick, 2006) and 
that interest may be either pleasant or unpleasant 
(Turner & Silvia, 2006), but little is known about 
whether and how the intensity and valence of 
affect change with the development of interest.
Conceptualizations that have focused on interest 
in terms of task features or the environment have 
also pointed to the importance of the experience of 
interest to engagement, in the self-regulation of 
motivation model, for example, Sansone and her 
colleagues (Sansone & Thoman, 2005a, 2005b; 
Sansone et al., 2015; Sansone, Geerling, Thoman, & 
Smith, 2019) report that interest is essential to the 
feelings of competence that accompany this experi­
ence and the self-regulation of behaviors that enable 
goal attainment. Importantly, they find that it is not 
just the charaaeristics of the aaivity that are critical, 
but also the process of engaging the activity. They 
also report that when interest is low, students will 
work to make a task more interesting (e.g., by 
making it more congruent with their goals and/or 
using other strategies, such as exploratory engage­
ment) if the goal is important.
Findings from studies of task features have also 
indicated that interest can be distracting (e.g., 
Mayer, Griffith, Jurkowitz, & Rothman, 2008) and
have begun to provide information about whether 
and how the experience of interest varies with devel­
opment. For example, Magner, Schwonke, Aleven, 
Popescu, and Renkl (2014) found that interest in 
task features varies with phase of intetest. They 
demonstrated that learners’ prior knowledge moder­
ates how distracting a potential trigger for interest, 
or seductive detail such as decorative illustrations, 
might be. They reported that fot those in earlier 
phases of interest development, decotative illustra­
tions triggered, but did not maintain simational in­
terest and derailed learning, whereas the learning of 
those in later phases of interest development was 
not hindered. Magner et al.’s study also provides an 
example of how a conceptualization of interest that 
targets specific infotmation about experience/task 
features contributes to understanding the develop­
ment of interest.
Conceptualizations that have focused on Interest 
as value have further indicated that interest that is 
operationalized in terms of how much the respond­
ent says he or she likes particular content will differ­
entiate first in the expectancy-value framework 
(Wigfield et al., 2006) and is linked to intrinsic 
motivation (Schiefele, 2009). In cross-sectional wotk 
with middle and high school students, Denissen, 
Zarrett, and Eccles (2007) repotted that self-concept 
of ability and intetest are coupled, but they also 
point out that when achievement is introduced, there 
is a higher degree of coupling between self-concept 
of ability and achievement than between interest 
and achievement. Howevet, given that value in these 
studies is examined at one point in time, little is 
understood about possible change in, for example, 
expectancy value as interest develops (see Wigfield 
& Cambria, 2010).
Conceptualizations that have focused on interest 
in terms of vocational or conceptual interest address 
the relation between a person’s present abilities and 
possible occupations (e.g., Holland, 1997; see also 
Armstrong, Allison, & Rounds, 2008; Rounds & 
Su, 2014) or categories of children’s interest engage­
ment such as science or art (e.g., Alexander et al., 
2008) and school readiness. One line of work within 
this framework draws on counseling psychology to 
suggest that environmental support can be provided 
to encourage those who currently lack interest to 
develop it (e.g., women who lack interest for engi­
neering; Brown & Lent, 1996). Lent, Brown, and 
Hackett’s (1994, 2000) social cognitive cateer theory 
describes interest development as determined by the 
individual’s perceptions of his or her own compe­
tence, or ability to succeed.
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Each of the conceptualizations discussed indicates 
that interest is always linked to a particular disci­
plinary content, object, event, or idea. The concep­
tualizations also all acknowledge the role of affect, 
or feelings, as a component of interest, but they tend 
to vary in the extent to which affect, knowledge, 
and value are the focus of inquiry and measurement. 
Some of the conceptualizations describe knowledge 
and value as components of interest (Ainley, 2007; 
Hidi & Renninger, 2006; Mayer, 2005; Sansone & 
Thoman, 2005a, 2005b; Silvia, 2006), whereas others 
focus on affect and value as established through cog­
nitive evaluation (Krapp, 2005, 2007; Schiefele, 
2009; Wigfield et al., 2006). Differences among 
the conceptualizations with respect to the role of 
knowledge reflect differences among research aims. 
The research questions being addressed do not nec­
essarily assess change over time but instead focus on 
one or another aspect of interest that may be present 
and/or a factor in each phase of interest.
Measurement Considerations
There currently is no single correct measure or 
indicator of interest or interest development, and 
as Renninger and Hidi (2011) have noted, such a 
specification may not be possible because of differ­
ences in the structure of disciplinary domains, 
with some being more hierarchical than others 
(Lawless & Kulikowich, 2006) and/or differences 
in researchers’ questions. To date, interest develop­
ment has been measured using surveys (e.g., Chen, 
Darst, & Pangrazi, 1999; Haussler & Hoffmann, 
2002; Linnenbrink-Garcia et al., 2010; Marsh, 
Trautwein, Liidtke, Koller, & Baumert, 2005; 
Michaelis & Nathan, 2015; Rotgans & Schmidt, 
2011; Schiefele, Krapp, Wild, & Winteler, 1993; 
Schraw, Bruning, & Svoboda, 1995) and behavioral 
measures, such as online experience sampling (Ainley, 
Hidi, & Berndorff, 2002), funaional magnetic reso­
nance imaging (Kim, Lee, & Bong, 2009), or partici­
pant observation (Nolen, 2007; Pressick-Kilborn & 
Walker, 2002; Renninger & Wozniak, 1985).
Interest has also been assessed based on participa­
tion (Azevedo, 2006; Barron, 2006; Fink, 1998) or 
membership (e.g., recreational figure skaters, see 
Green-Demers, Pelletier, Stewart, & Gushue, 1998; 
and mathematicians, Gisbert, 1998). However, 
Renninger, Cai, Lewis, Adams, and Ernst (2011) 
found that interest needs to be well developed for it 
to be accurately predicted by participation or mem­
bership alone. Their findings surest the importance 
of triangulating assessments to accurately capture dif­
ferences among phases of interest. For example.
although triggered interest may be assessed using 
behavioral measures (e.g., observation, log file anal­
ysis), because respondents in earlier phases of inter­
est development may not be aware that their interest 
has been triggered, it is not easily assessed using 
self-reports, especially in those earlier phases of de­
velopment. Respondents are able to self-report on 
whether they work on more math problems than 
those that are assigned though, suggesting the util­
ity of confirming and/or developing survey items 
that assess behavioral information.
Many researchers have assessed interest by asking 
respondents to rate how much they likh particular 
content. This type of rating provides a distinction 
between the presence or absence of interest, but 
may not effectively distinguish between how devel­
oped a person’s interest is, because emotional 
responses in earlier and later phases of interest are 
not likely to differ (see Ainley, 2017). Conceptualized 
as a variable that develops, interest has both cogni­
tive and affective components. Given that there is 
likely to be little difference in how much a person 
in different phases of Interest “likes” the content of 
interest and that a person may have developed 
expertise (e.g. an X-ray technician), but may or 
may not have a developed interest in it, assessment 
of interest development must also account for the 
cognitive component of interest (see discussion in 
Hidi & Renninger, 2006).
Hidi and Renninger (2006) noted that although 
the earliest phases and the state of interest may be 
characterized and assessed by affective response, 
the identification of developed interest must 
consider the relation between feelings, value, and 
knowledge, and changes in this relation might be 
expected with development. In their 2016 volume 
(Renninger & Hidi, 2016), they point to four indi­
cators that can be used for purposes of assessing 
interest development. These include whether, com­
pared to other activities and given the opportunity, 
a person will engage the content:
1. frequently;
2. with understanding or depth of knowledge;
3. voluntarily; and
4. independently (without others also being
involved).
Considered together, these indicators provide 
reliable information about a person’s phase of interest. 
They have been found to form a single factor 
(a = 0.91, Renninger & Schofield, 2014). Individuals 
in earlier phases of interest development may often 
be identified by their infrequent engagement with
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the content in question, their lack of knowledge, 
and their reluctance to voluntarily or independently 
participate, whereas those with more developed 
interest frequently engage and do so voluntarily, 
independently, and with depth. The four indicators 
have been used to develop items for self-reporting 
that distinguish among phases of interest (e.g. Cabot, 
2014; Lipstein & Renninger, 2007; Michaelis & 
Nathan, 2015) and to track whether learners are in 
an earlier, or less developed, phase of interest or in a 
later, or more developed, phase of Interest.
Research on Interest Development
Studies that track the behaviors of individuals over 
time (longitudinal studies) and studies of learners in 
earlier and/or later phases of interest (also reported 
as situational and individual, less developed and 
more developed, or low interest and high interest) 
provide our present understanding of interest devel­
opment. We describe findings from these two types 
of studies separately because they offer different in­
sights. Longitudinal studies yield rich, descriptive 
information that provides a basis for developing 
inductive models that can be used for theory­
building, as well as the design of tasks and/or inter­
ventions. Studies that have examined earlier and/or 
later phases of interest focus on smdying one or more 
aspects of findings identified in more descriptive 
data with samples and methods that allow findings 
to be generalized.
Here we review a parsimonious selection of lon­
gitudinal studies, in addition to studies focused on 
earlier and/or later phases of interest development, 
with particular attention to four questions central 
to supporting a triggered interest to develop: (a) 
the triggering of interest in both earlier and later 
phases of interest, (b) how and why interest is 
maintained once it has been triggered, (c) fluctua­
tions in interest, and (d) shifts between phases in the 
development of interest. We then suggest the gen­
erative potential of thinking across studies that 
address different questions.
Lonptudinal Studies
Interest development as described in studies that 
have tracked individuals over time is collected through 
interviews with the participant and/or other people 
in the participants life, the development of portraits 
based on Interviews, and/or surveys, experience sam­
pling, course enrollments, and/or observation. Taken 
together, such studies describe the development of
interest as primarily a sequential process that evolves 
through a persons interaaions with other people and 
the design of the environment (e.g., tasks such as 
challenging reading materials, opportunities that 
the person can recognize).
TRIGGERS FOR INTEREST DEVELOPMENT 
Longitudinal studies describe a changing relation 
between a persons affect and knowledge as interest 
develops. They also describe the tri^ering process 
and subsequent support as enabling a person to 
make connections to content in earlier phases of 
interest and to find opportunities to continue to 
develop understanding of content in later phases. 
Some examples include the following: the desire for 
parental approval and opportunities to pursue 
mathematics as triggers for an interest in mathemat­
ics (Gisbert, 1998), children’s abilities to express 
themselves as members of a “literate community” in 
their classroom as triggers for developing an Interest 
in reading and writing (Nolen, 2007), and instruc­
tional methods that led students to identify with 
Latin as triggers for an interest in Latin (Renninger 
et al., 2004).
Changes in the relation between affect and 
kno-yledge are also noted in later phases of develop­
ment, when the interest being studied already exists. 
Some examples include the following: descriptions 
of self-initiated work with technology in which 
adolescents seek additional resources, create new 
activities, pursue structured learning, and develop 
mentoring/knowledge-sharing relationships (Barron, 
2006; see also Barron, Gomez, Pinkard, & Martin, 
2014); the dyslexic adolescent who develops an under­
standing of reading by focusing on reading about his 
or her already well-developed interest in chemistry 
(Fink, 1998); and business students whose interests 
were refined as they took advantage of new opporm- 
nities to continue to develop their understanding 
of business-related skills (Krapp & Lewalter, 2001). 
Findings from these studies indicate that once an in­
terest is tri^ered and a connection to content is made, 
Interest continues to develop, as long as there are 
opportunities and support for its continued devel­
opment. However, as evidenced in Renninger, Ren, 
and Kern’s (2018) case study of the ballerina, too 
much challenge can be overwhelming, even for a 
person with a well-developed interest. As interest 
develops, the triggers that promote interest develop­
ment, as well as the supports that may be needed to 
enable its continued development, differ based on 
existing interest and experience.
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SUSTAINING INTEREST, FLUCTUATIONS,
AND SHIFTS BETWEEN PHASES 
Examinations of the development of interest over 
time suggest that, once triggered, interest is sustained 
based on the availability of (a) opportunities to con­
tinue to learn and (b) support to become inde­
pendent or autonomous. Such opportunities can 
take the form of finances, timing, or access (Ainley & 
Ainley, 2015; Azevedo, 2006, 2013a, 2013b; Barron, 
2006; Barron, Kennedy-Martin,Takeuchi, & Fithian, 
2009; Crowley, Barron, Knutson, & Martin, 2015), 
although the types of support or feedback required 
may depend on the phase of the learner’s interest 
(Lipstein & Renninger, 2007, see Renninger & 
Hii, 2019). Mismatches between a learner’s phase 
of interest and available supports have been found 
to result in marginalization and lack of identifica­
tion (e.g., Nolen, 2007), a decrease in feelings of 
competence (e.g., Azevedo, 2006), and the falling 
off of interest (Renninger & Lipstein, 2006). In 
contrast, shifts, or movement from one to another 
phase of interest are characterized as including 
increased feelings of competence, the acquisition of 
skills and knowledge (Nolen, 2007; Lipstein & 
Renninger, 2007; see discussion in Renninger & 
Hidi, 2016), and/or identification with the domain of 
interest (e.g, identification as a scientist, Chittum & 
Jones, 2017; see Krapp, 2003, 2005).
Assessed in terms of individual learners and their 
development over time, studies that have mapped 
pathways to interest development point to the 
critical role of environmental supports in trigger­
ing and sustaining interest (Alexander, Johnson, & 
Neitzel, 2019). As interest develops, the supports 
must shift from helping learners make connections 
to particular content to encouraging learners with 
more developed interest to fully engage, explore, 
and work with the content of interest (Renninger, 
2010; Renninger & Hidi, 2019). The studies allow 
identification of recurrent patterns within the ecol­
ogy of the larger learning environment and suggest 
that there are multiple points in development 
when support can be provided that enables interest 
to either develop and/or deepen (Alexander et al., 
2019; see also Barron, 2006). Although the pat­
terns reported in longitudinal studies are often 
descriptive and specific to particular contexts, the 
effort to consider replication and validation across 
studies such as those provided by Alexander et al. 
(2019), Barron et al. (2014), and Crowley et al. (2015) 
suggests that these findings are generalizable and 
hold insights for those seeking more targeted in­
formation about specific aspects of earlier and later 
phases of interest development.
Studies of Earlier and!or Later 
Phases of Interest
Studies of earlier and/or later phases of Interest are 
often undertaken to address the relation of interest 
as a motivational variable to other variables (e.g., 
goals, self-efficacy), rather than interest development 
per se. They nonetheless contribute to understand­
ing interest development, especially if considered in 
relation to findings from longitudinal studies. In 
studies of earlier and/or later phases of interest devel­
opment, the sample of participants is partitioned 
into groups based on responses to survey items. 
Some studies have focused on participants in a par­
ticular phase of interest, and others have compared 
the responses of participants who are in different 
phases. Most often, these studies focus on earlier 
phases of interest and have measured interest in 
terms of affect and value, rather than knowledge. 
Taken together, these studies point to the impor­
tance of the relation among achievement, feelings of 
competence, and interest. They also suggest that 
their awareness of how they are learning and think­
ing in the situation, their metacognitive awareness, 
may be a critical support for interest development.
TRIGGERS FOR INTEREST DEVELOPMENT 
Findings from studies addressing earlier and/or later 
phases of interest development have focused on (a) 
the impact of triggers for situational or individual 
interest on learning and (b) the experience of the 
learning environment as a contributot to interest.
Both simational interest and individual interest 
have been found to trigger interest. Situational interest 
has been found to promote reading comprehension 
and motivation among third graders (Guthrie et al., 
2006), help high school students develop positive 
attitudes toward science (Palmer, 2009), and pro­
mote undergraduates’ reading engagement and essay 
production (Flowerday, Schraw, & Stevens, 2004). 
Similarly, individual interest has been found to 
enable learners to persevere in working with content 
that is complex and challenging. For example, middle 
school students were found to be more likely to per­
severe in working on math problems into which an 
individual interest had been inserted as a context 
(e.g., basketball) than problems into which content 
of less-developed interest (e.g., football) were in­
serted (Renninger, Ewen, & Lasher, 2002; see also 
Hoffmann, 2002; Walkington & Bernacki, 2015).
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Having interest has also been described as a 
buflFering factor that helps students to cope with 
unfavorable learning conditions (Katz, Assor, 
Kanat-Maymon, & Bereby-Meyer, 2006). For 
example, Tsai et al. (2008) reported that the climate 
of the classroom (e.g., the levels of autonomy 
support, controlling behaviors) influenced those 
with less-developed interest more than those with 
well-developed interest. Similarly, in an experi­
mental manipulation of triggers for interest in 
solving math problems, Durik and Harackiewicz 
(2007) found that a learners level of Interest for 
math influenced the impact of catch (collative factors) 
and hold (situational factors that sustain interest). 
Those individuals with less interest for mathematics 
showed more interest in the collative-rich environ­
ment that provided triggers for novelty and less 
interest in triggers for challenge, whereas those with 
more-developed interest for mathematics were 
negatively affected by triggers for novelty and pos­
itively influenced by triggers for challenge.
Findings such as these indicate both that poten­
tial triggers for interest differ when learners have 
more- and less-developed interest and that availa­
bility (and continued availability) of triggers may 
be particularly critical for those in earlier phases of 
interest development. They also suggest, as Schiefele 
and Csikszentmihalyi (1994) reported, that the 
association between interest and experience is 
independent of achievement and that changes in 
experience can affect interest (see also Pugh, 
Linnenbrink-Garcia, Koskey, Stewart, & Manzey, 
2010). However, Schiefele and Csikszentmihalyi 
(1995) also reported a correlation between grades 
and interest that, like Jacobs, Lanza, Osgood, Eccles, 
and Wigfield’s (2002) findings, points to links 
between grades and valuing as contributing to the 
experience of interest.
Sansone and her colleagues’ work suggests that 
interest experience reliably predicts task choice 
and persistence and is essential to self-regulation 
(e.g., Sansone & Thoman, 2005a, 2005b; see 
also Sansone et al., 2015, 2019). With interest, the 
learner has a clear goal and is able to self-generate 
or trigger interest. Thus, although present percep­
tions and values may inform present interest, the 
experience of interest can change through the 
process of tri^ering that is provided either by other 
people or situations (e.g., Hulleman et al., 2008; 
Mitchell, 1993; Palmer, 2009; Palmer, Dixon, & 
Archer, 2016) or by individuals who are in a posi­
tion to self-generate interest (e.g., by finding a 
reason to persevere; Sansone et al., 1992, 2019).
SUSTAINING INTEREST AND FLUCTUATIONS 
AND SHIFTS IN INTEREST DEVELOPMENT 
Studies of earlier and/or later phases of interest 
development suggest that situational factors, chal­
lenge, and personal investment are potential tri^ers 
for sustaining interest, and they provide a basis for 
shifts that occur in interest development. For exam­
ple, experiences in which students are led to explore 
and work with the everyday meaning of science 
concepts in new ways can promote meaningfulness 
and sustain engagement (e.g.. Palmer, 2004, 2009; 
Palmer et al., 2016; Pugh et al., 2010; Pugh, 
Linnenbrink-Garcia, Phillips, & Perez, 2015). The 
design of the tasks can also explicitly support learners 
to reflect on activity and position them to set 
goals, ask questions, and want to know more (e.g., 
Renninger et al., 2014).
Whether interest is sustained and continues to 
develop appears to be linked to learners’ perceptions 
of their experiences, as well as their abilities to 
set goals for themselves and self-regulate (see 
Sansone & Thoman, 2005b; Sansone et al., 2015). 
Harackiewicz et al.’s (2008) findings indicate, for 
example, that the process of triggering interest and 
adopting goals differs for those who come to class 
with an already developed interest and those who do 
not. They found that undergraduates with low initial 
interest who reported having their interest triggered 
were also those who experienced shifts in the devel­
opment of interest, suggesting that the triggering of 
interest can promote mastery goals and that mastery 
goals can also promote interest development.
Harackiewicz et al. (2008) also found, however, 
that the simple presence of a trigger did not predict 
continued Interest. Rather, the triggering of interest 
in addition to students’ final grades in the course 
predicted their continued interest. These findings 
suggest the importance of both mastery and perfor­
mance goals to the development of interest (see 
Harackiewicz, Barron, Pintrich, Elliot, & Thrash, 
2002; Harackiewicz, Barron, Tauer, & Elliot, 2002). 
Moreover, analyses to examine the relation between 
interest (measured in terms of feelings and value) 
and background knowledge in the Harackiewicz 
et al. (2008) study revealed that initial interest was a 
particularly strong prediaor of continued interest 
when paired with a high level of background 
knowledge, indicating the importance of content 
knowledge for interest development. Studies also 
indicate that when learners have low interest and 
little knowledge, interest can be triggered by sup­
porting them to identify the utility of classroom 
content (e.g., biology), which results in developing
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interest, increases in performance, and subsequent 
enrollment in similar coursework (e.g., Hulleman & 
Harackiewicz, 2009; Hulleman, Kosovich, Barron, &C 
Daniel (2016); see also Harackiewicz, Tibbetts, 
Canning, & Hyde, 2014).
Interest that is triggered may continue to develop, 
but may also fluctuate. Consistent with Harackiewicz 
and her colleagues’ findings (e.g., Harackiewicz, 
Barron, Tauer, et al., 2002; Harackiewicz et al., 2008), 
Denissen et al. (2007) found that students between 
6 and 17 years of age felt competent and interested 
in the subjects in which they achieved and in which 
they perceived themselves to have ability. They also 
found that as students get older, there is increased 
coordination of achievement, self-concept of ability, 
and interest, suggesting an increasingly influential 
role of student perceptions when the content with 
which they are working in school also refleas increases 
in difficulty (see related discussion in Hidi & 
Ainley, 2008).
The evidence su^ests that when a learner’s interest 
is triggered, it can be sustained, but if interest fluc­
tuates, this is a result of the learner’s perceptions or 
experience of the environment (e.g. Renninger, 
Ren, & Kern, 2018). Noted but not specifically 
examined in studies of earlier and/or later phases of 
interest development is the role of the learner’s 
metacognitive awareness. Discussions have centered 
instead on perceptions or experience of the environ­
ment and whether the learner responds to potential 
triggers or opportunities.
Harackiewicz et al.’s (2008) findings suggest that 
when learners are able to report having a triggered 
interest, their interest can be expeaed to develop. An 
emergent finding of this review, which Harackiewicz 
et al. (2008) did not point out, is that participants 
who report having their interest triggered on a survey 
must have at least some level of metacognitive 
awareness. This is not to say that interest cannot 
develop without metacognition, but rather that 
interest can be expected to develop if metacognition 
is present. Without metacognitive awareness, the 
learner can be supported to engage with content, 
but may lack self-direction and need additional 
support to engage.
Study Complementarity: A Source of 
Validation and Insight
Reviewing articles and chapters for this chapter 
called our attention to the range of studies that 
contribute to the present understanding of interest 
development. It also pointed to the importance of 
considering study complementarity as a source of
validation and insight about interest development. 
In this section of this chapter, we review the ques­
tions, methods, and findings from two solid and 
seemingly different studies reported by Frenzel 
et al. (2010) and Pugh et al. (2010). We use these 
two studies to illustrate study complementarity. 
We note that two other studies could as easily have 
been selected for this discussion; our choice was 
informed by the differences of methods employed 
in these two studies and the similarity of the age 
group that each study addressed.
Frenzel et al.’s (2010) study is a quantitative lon­
gitudinal study of early adolescents’ mathematics 
interest; Pugh et al.’s (2010) study is a short-term 
qualitative study of high school students’ transform­
ative experiences with biology. Both studies assess 
the trajectory of interest development. Whereas 
Frenzel et al.’s (2010) study implies that the stu­
dents’ environment (e.g., teachers, parents, school) 
may influence and account for differences in their 
achievements and interest trajectories, Pugh et al.’s 
(2010) study highlights the role of individual learner 
characteristics in interest development. Together, 
these studies suggest that interest development 
involves both internal and external faaors; their joint 
consideration also points to issues that research on 
interest development must still address.
FRENZEL, GOETZ, PEKRUN, AND WATT (zoio) 
Frenzel et al. (2010) reported on a longitudinal 
study of the mathematical interests of 3,193 stu­
dents (51% female) in grades 5 to 9 in the German 
school system, based on surveys administered to the 
students and their parents. Using Likert scales 
assessing feelings and value to measure interest, the 
researchers addressed four issues; (a) the charaaeris- 
tics of trajectories of interest development in math­
ematics, (b) the role of gender in the development 
of interest for mathematics, (c) the role of ability 
grouping in interest development, and (d) the role 
of the values of other people in the development of 
interest for mathematics.
Frenzel et al. (2010) predicted that students 
would experience a generalized loss of interest across 
time. They hypothesized that students’ intrinsic 
motivations for learning were likely to be in increas­
ing conflict with school-ordained restrictions such 
as required courses, increased task complexity, and 
demands for academic effort and achievement. 
Frenzel et al. focused on mathematics, noting that 
mathematics has long been considered a field pre­
ferred by males. They predicted that gender would 
influence the level of mathematics interest in that
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females would have less interest than males and that 
the level of female and male interest would not 
affea the expected decline in the trajectory of inter­
est development, given findings suggesting gender 
differences in the level of interest but not in the tra­
jectory of its development (e.g., Fredricks & 
Eccles, 2002; Jacobs et al., 2002; Watt, 2004).
Frenzel et al. (2010) also predicted that ability 
grouping would impact interest development 
based on Marsh’s (1987) findings from a study of the 
big fish—little pond effect, which suggests negative 
effects for students placed into high-achievement 
groups, and positive effects of placement into 
low-achievement groups. Taking advantage of the 
organization of the German school system, which 
tests and places students into one of three academic 
tracks based on academic achievement by the 
fourth grade, Frenzel et al. posited that students in 
Hauptschule (the lowest track) would report higher 
interest levels than students in either Realschule 
(the middle track) or Gymnasium (the highest 
track), because of the pressure in Realschule and 
Gymnasium to focus on achievement instead of 
personal development.
Finally, based on the findings of social cognitive 
theorists (e.g., Eccles, Wigfield, Harold, & 
Blumenfeld, 1993; Pekrun, 2000), Frenzel et al. 
(2010) predicted that other people such as family, 
classmates/peers, and teachers would influence the 
formation of students’ values and interest for math­
ematics. Family members, especially parents, have 
been found to be role models for their children’s 
eventual interests and educational values (Jacobs, 
Davis-Kean, Bleeker, Eccles, & Malanchuk, 2005) 
and students can be expected to develop interests 
and values similar to those of their parents (Jacobs 
& Eccles, 2000).
Findings from Frenzel et al.’s (2010) study revealed 
an overall decline in mathematical interest over 
time, regardless of variables such as gender. In terms 
of gender, Frenzel et al. reported that girls had a 
lower initial level of interest, as expected. There were 
no differences between the shapes of the trajectories 
of girls and boys, suggesting that the areas of decline 
and stabilization on the growth trajectories may be 
the result of an intensification at earlier ages. In 
addition, differences were identified in the level of 
interest of students in each of the different ability 
groups. General/universal longitudinal interest 
declines aside, students in Hauptschule in grade 5 had 
slightly lower initial levels of Interest, but by grade 9 
had managed to sustain interest, whereas students 
in both Realschule and Gymnasium evinced steeper
declines in interest levels, leveling out at a lowet 
level than Hauptschule students by grade 9. Finally, 
while family, peer, and teacher influences affected 
the formation of students’ interest, it appears that, 
based on an assessment of interest trajectories, they 
did not influence the development of interest.
PUGH, LINNENBRINK-GARCIA, KOSKEY, 
STEWART, AND MANZEY (zoio)
Pugh et al. (2010) reported on a short-term study 
of transformative experience among 166 (66% 
female) 9th- and lOth-gtade biology students, 
where transformative experience is characterized 
by “motivated use, expansion of perception, and 
experiential value” (p. 7) and interest and task value 
are described as supporting conceptual change 
(Dole & Sinatra, 1998). Prestudy, poststudy, and 
follow-up assessments of students’ science knowl­
edge, identity, and goals were undertaken using 
survey data. Interest was not assessed independ­
ently, but as part of the construct of experiential 
value; Likert items were used to assess student 
opinion about the value and utility of information 
about natural selection.
Pugh et al.’s (2010) research questions focused 
on three issues: (a) the prevalence of transformative 
experiences among high school biology students 
learning about natural selection; (b) the relation 
among transformative experience, science identity, 
and mastery goal orientation; and (c) the relation 
between transformative experience and both initial 
and enduring conceptual change and transfer. Based 
on findings from Pugh (2004), Pugh et al. (2010) 
described transformative experiences as occurring 
when students are motivated to apply outside the 
classroom what they have learned in the classroom, 
experiences that led to expanded perception and 
value. These findings suggest that transformation is 
best measured by observing changes in students’ 
conceptual understandings of science and whethet 
they transfer their learning to other aspects of theit 
lives, see aspects of the world in new ways, and find 
value in doing so (Pugh, 2004). Like findings from 
Girod, Twyman, and Wojcikiewicz’s (2010) work 
with fifth graders, Pugh (2002) showed that biology 
students who had transformative experiences had 
more gains in conceptual understanding than those 
who did not. In the study examined here, Pugh and 
his colleagues (Pugh et al., 2010) sought to explore 
transformative experiences in an expanded sample 
and to explore science identity and achievement 
goal orientation as predictors of transformative 
experience. They chose to focus on natural selection
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in the biology classroom because this is a topic about 
which students often have misconceptions.
Based on both Girod and Wong (2002) and 
Pugh (2004), the researchers expected that students 
who identified as having had transformative experi­
ences were also those who saw the relevance of the 
science being taught. They conceptualized interest 
in this context in terms of value and science identity 
as composed of one’s prior knowledge and one’s 
identification with science as a strength or weak­
ness. When students believed that they had a strong 
science identity, it was expected that they would 
thus see the relevance of the science unit being taught 
and were more likely to undergo transformative 
experiences (Girod & Wong, 2002; Pugh, 2004).
Thus, Pugh et al. (2010) predicted that students 
with a mastery goal orientation would be more likely 
to report transformative experiences, given the focus 
of mastery goal orientation on learning. Pugh et al. 
(2010) also expected that students who either 
strongly identify with science or have a mastery 
approach toward learning would be more likely to 
experience transformative experiences than those 
with a less defined science identity and a performance 
approach (i.e., displaying competence but not nec­
essarily comprehension).
Pugh et al. (2010) found that both science iden­
tity and mastery goal orientations were positively 
associated with transformative experience. Students 
who both Identified with science and had a mastery 
approach to learning were more likely to experience 
transformative experiences; they retained informa­
tion and were able to independently apply it outside 
the classroom. However, students with initially 
higher levels of knowledge about the information 
taught in the unit also reported having more 
transformative experiences, suggesting that the 
acquisition and development of knowledge and 
interest (defined as value and utility) may be mumally 
reinforcing.
Their results further indicated that students with 
a mastery goal orientation were more likely to report 
experiencing transformative experiences and that 
mastery goal orientation mediated the relationship 
between science identity and transformative expe­
rience when prior science knowledge related to the 
unit taught was controlled. In other words, a strong 
science identity predicted a stronger endorsement 
of goal orientation, which in turn predicted the 
occurrence of transformative experiences. It appears 
that mastery orientation increased the likelihood 
of transformative experiences. On the strength of 
these findings, Pugh et al. (2010) pointed to the
role of individual characteristics in the development 
of Interest.
COMPLEMENTARY ASPECTS OF THE FRENZEL 
ET AL. (2010) AND PUGH ET AL. (2OI0) STUDIES 
The findings of the Frenzel et al. (2010) and Pugh 
et al. (2010) studies mirror and extend discussions of 
interest development. Together, their findings sug­
gest that, at least for adolescents, interest develops 
in relation to both academic achievement and feel­
ings of competence, and central to this is the balance 
and personalizing of external and internal, environ­
mental and individual factors.
Frenzel et al.’s (2010) findings confirm the 
existence of a general decline in interest over time 
spent in school and the influence of ability groups 
on students’ interest development. Students in 
Hauptschule (the lower track) showed less steep 
declines in interest over time, compared to stu­
dents in Realschule and Gymnasium. Frenzel et al. 
noted that this might be a result of the less 
competitive atmosphere with fewer achievement- 
oriented demands in Hauptschule compared to 
Realschule and Gymnasium. These findings sug­
gest that the learning environment has a critical 
role as a support for (or constraint on) academic 
development, interest, and performance.
Similarly, Pugh et al.’s (2010) findings point to 
the importance of the learning environment in 
promoting comprehension and transfer, suggesting 
the further need to attend to the role of learner 
characteristics in the development of interest. When 
the researchers controlled for prior knowledge, stu­
dents with a mastery approach to learning were found 
to have more comprehension and a greater ability to 
retain and transfer what they had learned to other 
aspects of their lives. These findings further suggest 
that a mastery goal orientation may compensate for 
less than ideal situational factors such as unsup- 
portive environments, limited opportunities, and 
grade-oriented pressure. It also appears that whether 
interest develops depends on the learner: It may be 
the individual’s approach to learning that most 
influences both comprehension and transfer.
Frenzel et al.’s (2010) and Pugh et al.’s (2010) 
studies also indicated that both situational and 
individual faCTors can result in a falling oflF of interest. 
According to the Frenzel et al. study, placement 
into a high-achievement ability group negatively 
influenced interest development, whereas placement 
in a low-achievement ability group had a positive 
effect. The interest levels of Hauptschule students 
declined at a slower rate than that of Realschule or
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Gymnasium students and eventually stabilized 
toward the later grades of high school. Because the 
declines in interest occurred regardless of the stu­
dent’s Initial interest level, this suggests that the 
right combination of environmental factors and 
amount of external pressure can cause someone’s 
Interest to change, whether positively or negatively. 
Similarly, Pugh et al. (2010) found that intrinsic 
motivation, such as a mastery goal orientation, 
increased the likelihood of transformative experi­
ences, more advanced conceptual understanding, 
and the transfer of learning.
KNOWLEDGE, A COMPONENT OF 
DEVELOPING INTEREST
Frenzel et al. (2010) used items to assess interest that 
tapped feelings and value, as well as the participants’ 
knowledge: “I would like to find out more about 
some of the things we deal with in our mathematics 
class” and “I like to read books and solve brainteasers 
related to mathematics” (p. 532). Pugh et al.’s (2010) 
decisions to assess interest using items addressing 
feelings and value (e.g., “During science class, I think 
the stuff we are learning about adaptation and/or 
natural selection is interesting” [p. 22]) and to con­
trol for prior knowledge influence what they may be 
able to say about interest development. If interest 
develops through phases, and if transitions between 
phases of interest depend on developing under­
standing, then knowledge must be included in meas­
ures intended to distinguish between earlier and later 
phases of interest development. Pugh et al.’s (2010) 
findings provide information about the roles of 
knowledge and value in the process of making con­
nections to content to be learned. However, their 
findings do not explicidy address differences between 
those in earlier and later phases of interest and their 
abilities to pose questions, seek answers, and so forth. 
It is possible that some of the students they studied 
were in later phases of Interest development, and 
that distinguishing among them could further inform 
understanding about how to promote comprehen­
sion and transfer based on this difference.
Both Frenzel et al. (2010) and Pugh et al. (2010) 
described their studies of interest in terms of low 
and high interest, yet the relation between their 
outcomes and interest theory suggest that what they 
are each describing could differ. Frenzel et al. have 
distinguished between earlier and later phases 
of interest for mathematics because they have in­
cluded knowledge in their assessment of interest. 
By contrast, Pugh et al. appear to be describing either 
earlier and later phases of situational interest
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(triggered situational and maintained situational) 
or an earlier phase, consisting of triggered situational 
and maintained situational interest, and a later phase 
of emerging individual interest (see Table 12.1).
Consistent with descriptions of students in ear­
lier phases of interest as mapped by Lipstein and 
Renninger (2007; see also Renninger & Riley, 2013), 
Frenzel et al. (2010) and Pugh et al. (2010) sug­
gested that it is the student who ultimately makes 
use of available supports, and whether students 
make this choice depends on whether they make 
personalized, individualized connections to content 
and whether their learning environment has pro­
vided the opportunity and/or supported them to do 
so. This is an important point.
Although personalized content has for some time 
been recognized as important in generating interest 
(e.g., Mitchell, 1993), the findings from these two 
studies indicate that it is the learner, not the teacher 
or the researcher, who decides what is meaningful— 
they also suggest that learners determine what is 
meaningful regardless of their phase of interest 
development. Whether students are able to take 
advantage of available resources may have to do with 
how they understand the task or situation (goals 
and expectations), including their ability to recognize 
the utility of the particular resources or practices 
that would allow them to realize goals that are set 
for them by others. These findings further suggest 
that the degree to which learners are metacognitively 
aware of their interest and its malleability could be 
critical. Having an interest is not the same as being 
metacognitively aware of the role of interest in one’s 
learning. Supporting the development of learners’ 
metacognitive awareness of their interest may well 
enable goal setting and self-regulation that could 
enhance the experience of interest, as well as its 
development and ensuing achievement.
Conclusions
The studies of Frenzel et al. (2010) and Pugh et al. 
(2010) pointed to some potentially critical aspects 
of interest development, particularly the roles of 
situational influences such as the achievement 
demands of the learning environment and experien­
tial valuing. Like the other studies of earlier and/or 
later phases of interest development, they also 
suggested a role for the level, or degree, of learner’s 
metacognitive awareness of interest as informing 
the types of supports the learner needs to support 
his or her interest to develop.
Together, these aspects of interest develop­
ment form the basis of an inductive model for
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Low Achievement DemandsHigh Achievement Demands
More Metacognition
Competitive and competent 
Needs:
• To reflect on his or her interest
• To explore questions Passionate and 




• To reflect on content




Reflective and easily absorbed in all facets
of the content
Needs:
• Opportunities that include targeted 
challenges
• To self-regulate engagement 
with content
Passionate but 
lacking in self-awareness 
and possibly self-direction 
Needs:
• To reflect on and self-regulate 
his/her eng^ement with content






Attentive to achievement (e.g. grades) 
Needs:
• To continue to develop his/her 
understanding of content knowledge
• To link understanding to present 
interests and content knowledge
litde personal 
investment in either 
learning and/or 
understanding of how to en^e 
theconont 
Needs:
• To devdop his/her understandit^ 
of content knowledge
• To malffi connections between 




Reflective about what needs to be accomplished 
Needs:
• To stretch present understanding with
content-related learning chaUenges / Uttle personal
To explore questions / investment in cither
learning and/or
understanding of how to eng^e 
the content 
Needs:
• To develop his/her understand­
ing of content knowledge
• To make connections to present 
interests
Less Metacognition
Figure 12,1 Punnett square of the possible relations among learner phase of interest, metacognitive abilities, and achievement 
demands of the learning environment.
understanding the relations among the learner’s 
phase of interest, achievement demands of the 
learning environment, and metacognitive aware­
ness. We present these using a Punnett square,^ as 
depicted in Figure 12.1. The phase of a learner’s in­
terest forms one dimension and the achievement 
demands of the learning environment form the 
other. The level of the learner’s metacognition is 
also included in each quadrant. Framed in this 
way, it appears that metacognitive awareness, in 
terms of both reflection on content and self- 
regulation of engagement, should benefit the learner 
and supports interest to develop. Development of 
content knowledge is also understood to support 
learners to make meaningful connections to the 
content, regardless of their initial phase of interest. 
Flowever, organized in this way, it also appears 
that the achievement demands of the learning envi­
ronment may benefit or hinder the learner’s ability
^ A Punnett square is a dit^tam, or tool, used by biologists to 
predict outcomes of a particular cross, or breeding, experiment.
to make connections to the content, questioning, 
and seeking additional information and under­
standing. If learners are hindered, their content 
knowledge may develop but their interest may 
not, thereby compromising their possibilities for 
deeper learning.
To date, research on interest development has 
tended to focus on one or another aspect of interest 
and/or its development, using different measures 
and methods, sometimes resulting in seemingly 
contradictory findings and conclusions. We suggest 
the utility of identifying complementarities among 
findings—a consideration that also requires attend­
ing to the way in which interest and its development 
are conceptualized and measured, how they are 
studied, with which populations (age and experi­
ence), and in what type of context (domain of study, 
achievement expectations, etc.).
The Punnett square depicted in Figure 12.1 
draws on findings indicating that interest develops 
through the interaction of the learner and the envi­
ronment, and enables the identification of possible
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relations. It includes information about a particular 
aspect of the learning environment, which is of 
increasing importance to learners as they get older: 
irs achievement demands. It also draws on findings 
from the literature review of this chapter to suggest 
that the extent to which learners are metacogni- 
tively aware of rheir interest can influence how and 
whether they respond to potential triggers.
We suggest that the Punnett square in Figure 12.1 
can also be used to describe the focus of support 
needed to enable shifts in interest development. 
Vertical movement along the Punnett square indi­
cates shifts between earlier and later phases of inter­
est, whereas horizontal movement describes the 
effect of altering the learning environment, or 
achievement context. Patterns such as these are 
useful for researchers studying interest development 
and for educators or anyone working with and 
hoping to support the interest development of others.
Mapping what we know of Helen Kellers 
experience to the Punnett square in Figure 12.1, for 
example, suggests that her achievement demands 
were low. She was in an earlier phase of interest 
development at the beginning of this excerpt from her 
autobiography: She was less metacognitlvely aware 
and was unresponsive to potential triggers for inter­
est. She then shifted to be more metacognitively 
aware of her interest in communication and more 
developed in her interest in communication.
Helens interest developed outside the school en­
vironment; it could be said to have been a context 
with low achievement demands and that Anne, her 
rutor, provided appropriate types of support to 
allow her interest to develop. Based on Helen’s 
account, she appears to have almost skipped the phase 
of maintained situational interest once she made the 
connection between finger signing and the water, 
su^esting that perhaps the maintaining of interest 
is an artifact of school-based learning (see similar 
findings reported in Renninger & Riley, 2013). 
Refleaing on Helen’s case and the overviews of the 
literature provided, we note that Helen is signifi­
cantly younger than the adolescent learners of the 
Frenzel et al. (2010) and Pugh et al. (2010) studies. 
This su^ests that for Helen, the development of her 
interest in communication was possibly easier than 
it might have been for an older, more self-conscious 
student (see Renninger, 2009).
Questions that also could be considered on rhe 
basis of the quadrants of the Punnett square in 
Figure 12.1 include the following: whether Helen’s 
age changes the trajectory of interest development in 
some way; what difference a context that provided
high achievement demands would contribute; and 
the particulars of her engagement with both less and 
more metacognitive awareness (her response to 
potential triggers, how and why she reacted to them, 
and the focus and quality of supports that enabled 
shifts in her interest development).
Future Directions
Research on Interest has demonstrated that it is a 
variable that develops over time and can be sup­
ported to develop at any age. Its presence has been 
repeatedly found to positively affect learners’ atten­
tion, goal setting, and learning. Research on interest 
development, however, is in its infancy. In this 
chapter, we have examined research on interest and 
its development, paying particular attention to lit­
tle-understood aspects of the development of inter­
est: the triggering of interest in both earlier and later 
phases of interest, how interest is maintained once 
it is triggered, fluctuations in the development of 
interest, and shifts from one phase of interest devel­
opment to another.
Ir is provocative, for example, that interest may 
be more effectively sustained when respondents 
can report that their interest is triggered (e.g., 
Harackiewicz et al., 2008). This finding also raises 
other questions, for example. Why and when is a 
potential trigger likely to come to the attention of a 
learner? Are potential triggers for interest the same 
in all disciplinary contexts, in naturally occurring 
as well as experimental contexts? Do potential 
triggers (e.g., novelty) hold the same meaning for 
learners in one versus another phase of interest and 
at different ages?
Similarly, findings suggesting that fluctuations in 
interest are likely to be caused by learners’ percep­
tions or experience of the environment are critical 
and raise questions for further study. For example. 
Are there particular learner characteristics, or con­
figurations of learner characteristics, that contribute 
to how the environment is perceived or experienced 
and whether interest can be expected to develop? 
What types of environmental supports are needed 
for learners in differenr phases of interest? What is 
the role of metacognition in the development of in­
terest and how might it be fostered?
We suggest that progress in understanding inter­
est and its development involves not only additional 
study, but also revisiting the complementarity, 
differences, and challenge posed by the review of 
existing findings. The Punnett square depicted in 
Figure 12.1 points to relations suggested by this 
review that are likely and need further elaboration.
zzo INTEREST AND ITS DEVELOPMENT, REVISITED
These include the relations among the phase of 
I learner interest, achievement demands of the envi­
ronment, and metacognition.
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